There is limited research on suicide risk in Canadian home care. Older adults have the highest rates of death by suicide worldwide. This article examines characteristics of rural and urban home care recipients with a hospital or emergency department visit for suicide attempts in Ontario, Canada. Factors that increase or decrease risk for emergent care are identified. This research builds on a growing need for health leadership to ensure that home care providers have appropriate training and resources to assess and respond to potential risk of suicide among frail elders.
Background
Suicide risk in home care is an understudied topic. Between 2008 and 2011, the number of clients served by Canadian home care agencies increased by 55%. 1 Older adults have one of the highest suicide rates worldwide 2 and older men are at greatest risk. 3, 4 Previous attempts to die by suicide, psychiatric illnesses, alcohol misuse, and few social supports are risk factors for suicide in late life. [5] [6] [7] [8] Suicide rates are higher in rural areas compared to urban areas. 9 This difference is partly explained by aspects of rural life, such as rural ideologies that discourage help-seeking, the commonplace use, and acceptance of firearms and pesticides, and the geographic isolation that can doubly result in the loss of a sense of community and limited access to mental health services. [9] [10] [11] [12] The relationship between rural status and suicide risk among older adults has received limited attention in Canadian research.
Home care providers are well situated to recognize potential suicide risk among their aging community-based clients. As the demand for home care is expected to increase across Canada, suicide prevention research is needed to ensure that risk identification strategies are developed and home care providers have the training, resources, and capacity not only to recognize but also to respond to potential suicide warning signs. The objectives of the current study are to first examine the characteristics of elderly home care recipients in Ontario, Canada, who experienced non-fatal attempts at suicide. This is followed by an examination of factors that increase the risk for a hospital or Emergency Department (ED) visit for non-fatal attempts at suicide among elderly home care recipients. These objectives are examined in the context of rural versus urban status, given that 14% of Ontario's population is rural with a growing rate of older adults.
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Methods
This research was performed using data that were collected in Ontario's home care sector and linked to subsequent hospital and ED records to examine non-fatal attempts at suicide (referred to hereafter as Intentional Self-Harm [ISH]).
Mortality data were not examined. The sample included clients aged 60 years or older who were assessed with the Resident Assessment Instrument-Home Care (RAI-HC) 15, 16 between 2007 and 2010. Clients' initial home care assessments were linked to corresponding ED visits and hospital admission records where the diagnostic fields were coded for ISH.
Ontario home care data were retrieved from the Home Care Reporting System (HCRS) database, which contains demographic, clinical, functional, and resource utilization information on clients receiving services through publicly funded home care programs in Canada. 17 Information in the HCRS is based on the RAI-HC, which is a provincially mandated common assessment tool used by eight Canadian provinces/territories to identify the strengths, preferences, and needs of long-stay home care clients. 1 Ontario hospital administrative data were retrieved from the National Ambulatory Care Reporting System for ED visits and the Discharge Abstract Database for hospital admissions. These databases are managed by the Canadian Institute for Health Information (CIHI) and were made available based on a data sharing agreement between CIHI and interRAI through the University of Waterloo. Personal identifiers and items that might identify an individual were removed to ensure confidentiality of the data. Ethics approval was provided through the University of Waterloo Office of Research Ethics (certificate #18655).
Intentional self-harm was operationalized through Ontario hospital administration records using International Statistical Classification of Diseases and Related Health Problems, Tenth Revision with Canadian enhancement (ICD-10-CA) codes (ie, X60-X84). The ICD-10-CA codes for ISH were not solely restricted to primary diagnostic types in order to allow for improved detection of self-harm events in a population with higher rates of comorbidity. Incidents of ISH that were recorded in both hospital databases used the most recent record date and were counted as one event.
All independent variables were derived from the RAI-HC, which includes over 350 items that assess sociodemographic data, cognition, mood, functional status, disease diagnoses, medication, social support, and service use. Suicide risk factors derived from the RAI-HC included the presence of a psychiatric diagnosis, alcohol use and dependence, indicators of loneliness, and sociodemographic variables such as age, sex, rural, and marital status. Depression symptoms, functional impairment, and cognitive performance were examined using summary scales embedded in the RAI-HC ( 18-21 Previous ED or hospital visits for all causes were also examined. Rural status was operationalized using Statistics Canada's definition 22 and based on postal codes. Using these parameters, a total of 219,723 individual home care records were included in the analysis.
Descriptive statistics were used to examine the differences between older adults with a hospital or ED visit for ISH (ie, ISH sample) and those without (ie, non-ISH sample) across rural and urban settings. Survival analysis (or time to event analysis) was used to observe time (in days) from the older adults' initial home care assessment (ie, a case) to the date on which an event of ISH was recorded in the ED visit or hospital admission (ie, the event). Cases became censored (ie, excluded) at the time of the event, at the time of discharge, or after the 4-year observation period if no discharge occurred. Survival curves were stratified by rural status to examine differences in the time to the event. Cox's regression modeling was used to predict ISH events using variables from the RAI-HC. 23 The proportional hazards assumption was checked and found to be valid for the model. All analyses were performed using SAS 9.4 statistical software.
Results
The period prevalence of ISH was equivalent for both rural and urban settings at 1. Half of the rural ISH sample was married, yet the urban ISH sample was more evenly distributed among widowed, married, and divorced marital status. The ISH samples in both rural and urban settings had two to three times the proportion of older adults with a psychiatric diagnosis, indicators of alcohol use and dependence, and indicators of loneliness than older adults in the non-ISH sample. Cases of alcohol use and dependence were highest among the rural ISH sample.
Depression Rating Scale scores of 3þ, indicating probable depression, were higher among the ISH samples than the non-ISH samples, with the highest proportion of cases in the urban ISH sample. In general, the non-ISH samples in both settings had more impairment in ADL and cognition than the ISH samples. There were no significant differences in service utilization rates between ISH and non-ISH samples for both settings.
The Kaplan-Meier method was used to examine the time to an ISH event following a RAI-HC assessment. The survival distribution was stratified by rural versus urban status. There were 290 events in the survival analysis. The survival curves for rural versus urban status did not significantly differ, logrank Table 2 shows the results of the Cox regression where the effects of the independent variables on the hazard rate for ISH are estimated. The hazard of ISH following a RAI-HC assessment was 2.69 times more likely among those with a psychiatric diagnosis compared to no diagnosis, 1.96 times more likely among those with indicators of alcohol use and dependence compared to no indicators, 1.76 times more likely among those with a DRS score of 3þ than with DRS scores of 0, and 1.52 times more likely among older home care clients reporting loneliness compared to no loneliness. Significant effects were also found for age, gender, and rural status; however, marital status was not significant. A significant interaction between sex and rural status showed a notable decrease in the risk of ISH for rural men. The risk of ISH also decreased by 52% for home care clients whose ADL function was severely impaired compared to those with ADL independence and decreased by 27% for home care clients with mild to moderate cognitive impairment compared to intact or borderline cognitive performance. Recent hospital or ED visits had no significant effects in the model. No other significant interactions were observed between predictor variables and ISH.
Discussion
This study provides a number of interesting findings for home care providers and health leadership, regarding suicide risk. The rate of ISH was low and did not differ significantly between rural and urban settings. This was not entirely unexpected as Canadian hospitalization rates for ISH among older adults account for only 4% of all hospitalizations. 24 This study used hospital administrative data to measure ISH but did not capture mortality data on older adults who died by suicide. Prior research has shown that older adults, particularly men, are more likely to die by suicide using lethal means. 25 Therefore, it cannot be assumed from this study that rural older adults are less likely to die by suicide; rather, their rates of hospitalization for ISH are equivalent to urban settings. Women have higher rates of non-fatal attempts at suicide, yet men have higher rates of death by suicide. 4, 25, 26 This pattern may be evident in the current study where more women than men were identified in the ISH samples. However, since mortality data were not available, gender differences in death by suicide could not be estimated. The higher proportion of older adults in the ISH samples with a psychiatric diagnosis, indicators of alcohol use and dependence, loneliness, and depression symptoms are consistent with prior research and support the need for integrated mental healthcare within the home care setting. 6, 7, 27, 28 Although factors such as psychiatric diagnosis increases risk, this factor may be more distal. 29 Warning signs such as alcohol misuse, loneliness, and depression symptoms are more proximal and can be targeted for immediate intervention by home care providers. In other words, older adults with mental health conditions should be monitored for suicide risk, with factors such as substance misuse, hopelessness, and loneliness representing indicators to monitor.
Significant independent relationships between physical illness, cognitive impairment, and suicide have been reported in previous research. 30, 31 Functional and cognitive impairments in the current study were lower in the ISH samples for both rural and urban settings. The survival analysis further showed a decrease in the hazard for ISH as functional status and cognitive status declined. This suggests that functional and cognitive impairments do not increase the risk of ISH when risk factors such as psychiatric illness and alcohol use and dependence are also present. However, given the existing literature in this area, home care providers should not assume clients with functional or cognitive impairments are free from suicide risk. The contribution of rural status was significant as an independent predictor and in the interaction term. Of note, the interaction between rural status and sex showed that the rate of ISH among men decreased in rural settings. Therefore, rural status and male sex did not magnify the risk of ISH, all things being equal. This appears to contradict previous research findings; however, the fact that the outcome measure was ISH as recorded in a hospital or ED visit rather than suicide mortality may explain this finding. Given that this study did not account for mortality, risk of death by suicide could not be assessed among older men in rural settings. It may be that older men in rural settings are at greater risk of mortality due to suicide, particularly if there is greater access to lethal means (eg, firearms).
Conclusions
This research is the first to examine the contribution of rural status to suicide risk among Ontario's home care population. It is distinctive because it examined rural and urban communityresiding older adults who engaged in suicide-related behaviour with a hospitalization to record their injuries. This approach may have an advantage as older adults are less likely to report or volunteer thoughts of suicide. [32] [33] [34] This might also be considered as a limitation to the study. Hospital or ED visits for ISH are not a full reflection of the prevalence of this condition in the community, as many suicides in later life are of such high lethality that hospital admission and thus recovery never occur. 35, 36 The potential for mislabelling suicide-related behaviours in hospital administrative data is also high. 37 Nonetheless, research on suicide prevention in home care must continue and expand as the Canadian population ages. Home care providers have an increasingly vital role in the identification and prevention of suicide risk among their aging community-based clients across rural and urban settings. This research builds on the need for health leadership to ensure that home care providers have the appropriate training, resources, and capacity to assess and respond to potential suicide risk.
This research also points to the value of the RAI-HC as a standardized assessment system for identifying the risk of suicide-related behaviour among home care clients. Given the pervasive use of the RAI-HC in Canada and the availability of care planning protocols related to important risk factors like mood disturbance, home care professionals have access to important tools for risk profiling and intervention related to suicide. Future research should explore development of decision support tools that could target high-risk home care clients as part of a national strategy for suicide prevention in the frail community-based elderly participants. 
